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3.5 Red/Orange

3.5.1 Iron Oxide Red

Iron oxide red (R01 - R04) derives its appearance from weak scattering and very strong absorption
in the 400 - 600 nm band. One of the iron oxide reds (R01) exhibits moderate absorption across
the NIR that may be due to doping of the Fe2O3 hematite crystals with impurities or result from
broadband absorbing impurity phases such as Fe3O4; it is not a cool pigment. However, the
remaining three iron oxide reds weakly absorb in the NIR and present both a dark red appearance
and good NIR reflectance (0.53 - 0.67) over a white background. R02 also has a respectable NIR
reflectance (0.38) over a black background, and has backscattering S comparable with TiO2 white
in the NIR.

3.5.2 Cadmium Orange

Cadmium orange (R05) has weak scattering and very strong absorption in the 400 - 600 nm band,
followed by strong scattering and virtually no absorption at longer wavelengths. Applied over a
white background, it appears bright orange and has very high NIR reflectance (0.87)—essentially
the same as that of the white background. Cadmium orange (and cadmium yellow, below) are
Cd(S,Se) direct bandgap semiconductors. They exhibit sharp transitions between absorbing and
non-absorbing regions, and have high refractive indices (e.g., 2.5 for CdS) that lead to large scat-
tering coefficients. However, sensitivity to acid and the toxicity of cadmium limit their applications.

3.5.3 Organic Red

Organic red pigments (R06 - R09) such as acra burnt orange, acra red, monastral red, and naphthol
red light have weak scattering and strong (sometimes very strong) absorption up to 600 nm, followed
by very weak absorption and moderate-to-weak scattering at longer wavelengths. As a result they
yield a medium-red color and a very high NIR reflectance (0.83 - 0.87) when applied over a white
background. Masstones of acra burnt orange, acra red, and naphthol red light are all lightfast;
their tints are slightly less so [2].
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